Cloning, expression, and characterization of a glycoside hydrolase family 86 beta-agarase from a deep-sea Microbulbifer-like isolate.
The gene for a novel beta-agarase from a deep-sea Microbulbifer-like isolate was cloned and sequenced. It encoded a mature protein of 126,921 Da (1146 amino acids), which was a modular protein including two tandem carbohydrate-binding module (CBM)-like sequences and a catalytic module. The catalytic module resembled a glycoside hydrolase family 86 beta-agarase, AgrA, from Pseudoalteromonas atlantica T6c with 31% amino acid identity. Its recombinant agarase was hyper-produced extracellularly using Bacillus subtilis as the host and purified to homogeneity. The activity and stability were strongly enhanced by CaCl2. The maximal enzyme activity was observed at 45 degrees C and pH 7.5 in the presence of 10 mM CaCl2. The enzyme was an endo-type beta-agarase and degraded agarose and agarose oligosaccharides more polymerized than hexamers to yield neoagarohexaose as the main product. This is the first glycoside hydrolase family 86 enzyme to be homogeneously purified and characterized.